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CLAIMS 



[Utility model registration claim] 

[Claim 1] The negotiation hole which carries out opening to the receptacle hole which has a 
female screw in the inner circumference section, and the back wall of this receptacle hole, 
and the base structure which has a taper-like bearing surface, The shell which has the head 
sealing surface of the shape of a taper by which close is carried out to a point in the above- 
mentioned taper-like bearing surface, The tubed part material which has a flange in a head 
side while having the body fixed to the periphery section near the point of the above- 
mentioned shell, It has the sleeve nut which has the center hole with which the body of the 
above-mentioned tubed part material is inserted free [ a relative revolution ] while having the 
male screw screwed in the female screw of the above-mentioned receptacle hole. In and the 
part where the flange and body of the above-mentioned tubed part material stand in a row 
mutually Pipe joint equipment characterized by establishing the guide taper side which 
counters with the opening edge of the center hole of the above-mentioned sleeve nut, where 
the outer diameter by the side of the above-mentioned flange is larger and, where the outer 
diameter by the side of the above-mentioned body is smaller than the bore of the above- 
mentioned center hole than the bore of the above-mentioned center hole. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the pipe joint equipment applied to the connection of the injection 
pipe used for an internal combustion engine's fuel-supply system etc. 
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[0002] 

[Description of the Prior Art] 

As an internal combustion engine's fuel-supply system is shown in drawing 3 , they are the 
base structures 100, such as a fuel accumulator. Shells 101, such as an injection pipe When 
connecting, it is the base structure 100. Prepared receptacle hole 102 Female screw 103 
Medium connector 104 It thrusts and is this medium connector 104. It minds and is a shell 
101. Connection is made. In this case, shell 101 Tubed part material 105 which becomes an 
edge from a hard ingredient It fixes and is the tubed part material 105. It is a sleeve nut 106 to 
an outside. It has prepared free [ a revolution ]. And sleeve nut 106 Formed female screw 110 
Medium connector 104 Formed male screw 1 1 1 By thrusting to a predetermined location, it 
is a shell 101. Head sealing surface 112 Medium connector 1 04 Taper-like bearing surface 
113 He is trying to make it close. 
[0003] 

At the above-mentioned conventional example, it is the medium connector 104. Since it is 
used, it is the medium connector 104. It is the base structure 100 by die length. Receiving 
shell 101 A projection location becomes high. For this reason, the base structure 100 It is a 
shell 101 when there are no tooth- space-allowances up. It will interfere with a surrounding 
member. Moreover, medium connector 104 Since it needed, while the number of components 
increased, there were problems, like the parts which need a seal also increase in number. 
[0004] 

Then, these persons are the medium connectors 104. It is a shell 101, without using. The joint 
structure of connecting was proposed. This thing is a shell 101 as shown in drawing 4 . Tubed 
part material 105 fixed to the edge It is a sleeve nut 120 to an outside. They are anchoring and 
this sleeve nut 120 free [ a revolution ]. Formed male screw 121 Base structure 100 Female 
screw 103 He is trying to thrust directly. In the case of this advanced technology, it is a sleeve 
nut 120. By fastening, it is a shell 101 . It is a shell 101 as it is shown in drawing 5 , in order 
to move forward in the direction of an axis. Head sealing surface 112 Negotiation hole 123 
Taper-like bearing surface 124 established in opening It is close. 
[0005] 

[Problem(s) to be Solved by the Device] 

In the case of the above-mentioned advanced technology, it is a sleeve nut 120. Inner surface 
125 Tubed part material 105 Between peripheral faces, it is a sleeve nut 120. A bore and 
tubed part material 105 Since gap deltaG by the difference with an outer diameter exists, it is 
a sleeve nut 120. In the condition before fastening, it is the tubed part material 105. Sleeve 
nut 120 It is movable in the direction of a path (the direction of arrow-head A in drawing). 
For this reason, as a two-dot chain line shows to drawing 5 , it is the tubed part material 105. 
Shell 101 Where eccentricity is carried out, it is a sleeve nut 120. When fastened tightly, it is 
the head sealing surface 112. Taper-like bearing surface 124 It receives, and it will be close, 
with eccentricity carried out. Shell 101 Taper-like bearing surface 124 When it is strongly 
pressed where eccentricity is carried out as mentioned above since it is soft, it is the head 
sealing surface 112. It will deform into an ununiformity in a hoop direction. 
[0006] 

for this reason, this shell 101 The base structure 100 from — head sealing surface 112 which 
deformed by the last connection when it connected again, after demounting a different 
location from last time — taper-like bearing surface 124 It may contact. In this case, taper-like 
bearing surface 124 Head sealing surface 112 Since it is hard coming to be close uniformly 
over the perimeter, a high-pressure fluid like a fuel injection pipe is a shell 101 . In what 
flowing, it leads to lowering of seal nature. Therefore, the object of this design is to offer the 
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pipe joint equipment with which good seal nature is secured in the connection of a shell and 

the base structure. 

[0007] 

[Means for Solving the Problem] 

The pipe joint equipment of this design developed in order to achieve the above-mentioned 
object The negotiation hole which carries out opening to the receptacle hole which has a 
female screw in the inner circumference section, and the back wall of this receptacle hole, 
and the base structure which has a taper-like bearing surface, The shell which has the head 
sealing surface of the shape of a taper by which close is carried out to a point in the above- 
mentioned taper-like bearing surface, The tubed part material which has a flange in a head 
side while having the body fixed to the periphery section near the point of the above- 
mentioned shell, It has the sleeve nut which has the center hole with which the body of the 
above-mentioned tubed part material is inserted free [ a relative revolution ] while having the 
male screw screwed in the female screw of the above-mentioned receptacle hole. In and the 
part where the flange and body of the above-mentioned tubed part material stand in a row 
mutually It counters with the opening edge of the center hole of the above-mentioned sleeve 
nut, and is characterized by establishing the guide taper side where the outer diameter by the 
side of the above-mentioned flange is larger and where the outer diameter by the side of the 
above-mentioned body is smaller than the bore of the above-mentioned center hole than the 
bore of the above-mentioned center hole. 
[0008] 
[Function] 

The male screw of a sleeve nut is made to screw in the female screw of the receptacle hole of 
the base structure, and a sleeve nut is fastened in the direction which contacts the head 
sealing surface of a shell to the taper-like bearing surface inside a receptacle hole. In this way, 
if a sleeve nut is made to spiral, the thrust will act on a shell through tubed part material. In 
this case, where the guide taper side of tubed part material is touched, in order that the center 
hole opening edge of a sleeve nut may carry out a relative revolution with slipping, the core 
of tubed part material comes to come to the core of a sleeve nut, and bolting by the sleeve nut 
is performed in the center appearance pettiness **** condition of a head sealing surface. For 
this reason, a head sealing surface and a taper-like bearing surface are uniformly close to a 
circumferencial direction. 
[0009] 
[Example] 

One example of this design is explained with reference to drawing 1 and drawing 2 below. 
Drawing 1 and the pipe joint equipment 10 shown in 2 are equipped with the base structure 
1 1 and the joint unit 12. Although the base structure 1 1 is the fuel accumulator (common rail) 
of for example, a fuel-supply system, it may be the other structure. It receives in the base 
structure 1 1 and the hole 13 is formed. The female screw 14 is formed in the inner 
circumference section of the receptacle hole 13. The negotiation hole 15 of a fuel is carrying 
out opening to back wall 13a of the receptacle hole 13. The taper-like bearing surface 16 is 
formed in opening of the negotiation hole 15. The include angle theta 1 (refer to drawing 1 ) 
which the taper-like bearing surface 16 makes is 60 degrees. 
[0010] 

The pipe joint unit 12 is equipped with the sleeve nut 23 prepared in the outside of the shells 
20, such as a fuel injection pipe, the tubed part material 22 fixed near the point 21 of this 
shell 20, and the tubed part material 22 free [ a revolution ], and is constituted. Although a 
shell 20, the tubed part material 22, and a sleeve nut 23 are all metal, the tubed part material 



22 consists of an ingredient harder than a shell 20. The base structure 1 1 also consists of an 

ingredient harder than a shell 20. 

[0011] 

By applying a compressive load in the direction of an axis, the point 21 of a shell 20 is locally 
increased for thickness by it while diameter expansion of a point 21 is performed by proper 
plastic working, such as upsetting performed where the tubed part material 22 is set. Sticking 
by pressure and immobilization of the point 21 to the inner surface of the tubed part material 

22 are also performed with this processing. The truncated- cone-like head sealing surface 26 is 
established in the end-face 25 side of a shell 20. The outer diameter of an end face 25 is 
larger than the bore of the negotiation hole 15. 

[0012] 

The head sealing surface 26 is making the shape of a taper to which an outer diameter 
decreases toward an end face 25. Include angle theta 2 which this sealing surface 26 makes 
For example, it is 58 degrees. The stopper wall 27 is formed in the bottom part of the point 21 
of a shell 20, and it is prevented that the tubed part material 22 escapes from a point 2 1 with 
this stopper wall 27. 
[0013] 

The tubed part material 22 is equipped with the body 30 fixed to the point 21 of a shell 20, 
and the flange 31 formed in the head side of this body 30. The guide taper side 32 mentioned 
later is formed in the articulated section with which a body 30 and a flange 3 1 are connected 
over the perimeter of the tubed part material 22. 
[0014] 

A sleeve nut 23 is a part (not shown) to which fitting of the tools for a revolution, such as a 
wrench, is carried out. 

It has the body 35 which ****, and the body 37 which has a male screw 36. The male screw 
36 is made into the dimension which can be made to screw in the female screw 14 of the base 
structure 1 1 . The center hole 40 penetrated in the direction of an axis is formed in the core of 
a sleeve nut 23. The bore of the center hole 40 is larger than the outer diameter of the body 30 
of the tubed part material 22. Therefore, the gap G by variation-of-tolerance deltad has arisen 
between the body 30 and the sleeve nut 23. For this reason, only 2 double part of the above- 
mentioned variation-of-tolerance deltad can be displaced relatively in the direction of a path 
to a sleeve nut 23 by the tubed part material 22. 
[0015] 

The truncated-cone-like guide taper side 32 is established in the tubed part material 22 
mentioned above. 

The guide taper side 32 is established in the part which the body 30 and flange 3 1 of the 
tubed part material 22 connect, i.e., the opening edge 41 of the center hole 40 of a sleeve nut 

23 and the part which counters. Outer diameter Dl by the side of the flange 31 of the guide 
taper side 32 It is larger than the bore of the center hole 40 of a sleeve nut 23. Outer diameter 
D2 by the side of the body 30 of the guide taper side 32 It is smaller than the bore of the 
center hole 40. Corner beveling processing of an include angle comparable as whenever [ tilt- 
angle / of the guide taper side 32 ] is performed to the opening edge 41 of the center hole 40. 
[0016] 

Next, an operation of the pipe joint equipment 10 of the above-mentioned configuration is 
explained. The male screw 36 of a sleeve nut 23 is made to screw in the female screw 14 of 
the base structure 11, and it is made to rotate in the direction which fastens a sleeve nut 23, as 
shown in drawing 2 . A sleeve nut 23 carries out a relative revolution, the opening edge 41 of 
the center hole 40 of a sleeve nut 23 touching the guide taper side 32 of the tubed part 



material 22 by carrying out like this. The tubed part material 22 and a shell 20 are received 

without rotating, and move in the direction of an axis of a hole 13. 

[0017] 

Thus, in order that the opening edge 41 of the center hole 40 may carry out the relative 
revolution of the guide taper side 32 with slipping in connection with bolting of a sleeve nut 
23, the core of the tubed part material 22 comes to come to the core of a sleeve nut 23. That is, 
center **** of a shell 20 to a sleeve nut 23 is performed automatically. In this condition, the 
head sealing surface 26 of a shell 20 touches a circumferencial direction uniformly to the 
taper-like bearing surface 16 by binding a sleeve nut 23 tight with predetermined torque. 
[0018] 

Since it is harder than a shell 20, the base structure 1 1 sticks the head sealing surface 26 with 
a certain amount of deformation uniformly over the perimeter. For this reason, a perfect 
circle-like line contact condition is maintained and good seal nature is demonstrated. And 
include angle theta 2 which the head sealing surface 26 makes in this example to the include 
angle theta 1 (60 degrees) which the taper-like bearing surface 16 makes Since it is made 
small about 2 degrees, the pressure welding of the head sealing surface 26 is annularly carried 
out in the good condition to the taper-like bearing surface 16. By research of these persons, it 
is the above-mentioned include angle theta 1. theta 2 If a difference is the range which is 1-3 
degrees, it turns out that good seal nature is secured like the above-mentioned example. 
[0019] 

If hard flow is made to rotate a sleeve nut 23 with the above, the joint unit 12 can be 
demounted from the base structure 1 1 . The pipe joint equipment 10 of this example of the 
deformation is uniform to the hoop direction of the head sealing surface 26, even if the head 
sealing surface 26 produces a certain amount of deformation at the time of connection, since 
the head sealing surface 26 is uniformly stuck to a circumferencial direction by pressure to 
the taper-like bearing surface 16 at the time of the connection. For this reason, after 
demounting the joint unit 12 from the base structure 11, even if it connects with the base 
structure 1 1 again, the head sealing surface 26 can be made uniformly close to the taper-like 
bearing surface 16, and always good seal nature is secured also in that to which the fluid of a 
high pressure flows a shell 20 like a fuel injection pipe. 
[0020] 

[Effect of the Device] 

According to this design, good seal nature is obtained in the connection of a shell and the 
base structure. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 1 The sectional view of the pipe joint equipment in which one example of this 
design is shown. 

[Drawing 21 The sectional view in the condition of having connected to the base structure the 

shell of the pipe joint equipment shown in drawing 1 . 

[Drawing 31 The sectional view showing conventional pipe joint equipment. 

fDrawing 41 The sectional view of the pipe joint equipment in which other conventional 

examples are shown. 

[Drawing 51 The sectional view showing the condition of having connected the shell in the 
conventional example shown in drawing 4 . 
[Description of Notations] 

10 ~ pipe joint equipment, 1 1 — base structure, and 12 — a joint unit, 13 — receptacle hole, 14 

— female screw, and 15 — a negotiation hole, a 16 — taper-like bearing surface, 20 — shell, 
and 21 — the point of a shell, 22 — tubed part material, 23 — sleeve nut, and 26 — a head 
sealing surface, 30 — body, 31 flange, and 32 - a guide taper side, 40 — center hole, and 41 

— opening edge. 
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